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ABSTRACT 

A study examined how W. Stephenson's Q-methodology 
can be used as an instructional technique in teaching speech 
communication* The method was applied to an undergraduate 
communication theory class of 14 students who constructed, completed, 
and analyzed their own 59-item Q-sort about principles of 
communication theory. The process, which identified the "typical 
communicator" and the "nonverbal comunicator," required that the 
students make choices about their values and feelings about 
communication theories and enabled them to compare their responses to 
those of their classmates. A second class developed a 44-statement 
Q-sort on computer apprehension that was administered to 63 people 
and that identified the "computer enthusiast," the "user skeptic,** 
and the "talker," i.e., the way computers change communication among 
people. Results on course evaluations revealed that students 
considered the use of Q to be a valuable cind interesting learning 
tool. Students indicated a strong sense of accomplishment in creating 
their own study in which they collected data, analyzed information, 
and evaluated results. (Three tables are included, student 
instructions are appended, and 39 references are attached.) (KEH) 
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Abetract. The purpoae of this paper la to explain how Stephenaon^a 
QHMttiodology can be uaad as am Inatruotlonal technique in teaokinc apeeeh 
ooMMittication. fhe aethod ie applied to an undergradaate ooMMmication 
theory claaa of U atudeata who oonetruotedf eoapletedf and analyaed their 
own 59 ite« Q-aert about priaoiplea of coMKinioatlon theory* A two factor 
aoltttion indioated a **typieal ooMOMnicator* and a aeeond typ* that 
ettphaaiaed the iaportance of nonverbal cowMinication. A aeeond claaa 
developed a 44 atateMnt Q«aort on conputer appr^eneion that waa 
adainiatered to 63 people. 
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Using Stsphsnson^a Q^Ntthodelogy in Tsaohing CoMunioation Thsary 

In the suoMr of 1989 1 tevsral doien xntMtohers fro« around tkm 
United StatM Kattiarad togathar to ealatoata ih% lifa and Mara tha loaa 
of Villiaa Stafhaason* lot oaly Kad Staphaaioa aada.a najar oontrlbation 
to ooaaunioatioa thaory thraai^ hia oim arltiactf ^t kia. iavaatioa of 
Q*«athodolo8jr provided a uniqua way ta atud/ iMUMUi aalijaotlvity^ t^ 
language* QHMthadalagy hmrn deaoaatrated its effaotivaaeaa ta^aeaa 1500 
reaaarok atadiaa ainoa ita eoaoeptiea aver fifty yeara age (Brameif 1986at 
p* 72) # Althouglh originally deaigaad for reeearoh la the field of 
poyohologyt the aethod. haa reoeived aideapraad aea aeroaa .may 
dieoiplinea* Beeaaae of Stapteaeaa^a ^Imlaiag da 'toth^i^tha-fliy^^ and 
behavioral aoienoee-«^ fh^XU la phyaioa.aad a Fh#S« in payejholagy**he 
developed a aethed to oeaUae tha f talda aaah atady af 

eubjeotive aental praeaaaea# Aa Brova (1966a) vratai^ ^^'llM flrat axiea of 
Q aethodelogy ia that it ia the eoMeetive aelf (a prlaitive and aalaf iatd 
tera) that ia at the oeater af all Maatag#^ v^haaaaoara ia for **atataa 
of aind^ rather than **obeervablea in atatee^ (p« 73)* Siaoa hia laadaarfc 
work in payohologyt the Stady of Brtiavior (1953)9 Stepheneen advooated 
ueiag QHwthedolagy ia aaay dlffaraat eoatexta* 

Although QHMthodology haa pravea itaalf effeotive in aany types of 
research (HoKeown ft Ihoasay 1988) t it alee aaahlea a creative approach to 
inetruetioa* At the annual Institute for the Seieatifio Study of 
Subjectivity in 1988t Stepheasaa applauded thia raoeat tranft to use and 
develop QHsethodology as aa iaatruotioaal teehaiqua. (e«g« Aitken« 1988t 
Vattiert 1988-89)* In a »nutahell«^ QHMthadelegy ia a sat of prooedures 
that can be used in studying oae*s iatraperaMal atruotara af apinions 
about a given topic« Whether or not the teacher gMunda the aeasure 
(Q-aart) in theory t the data auggeat an explaaatloa by indicating 
peraen-typea (protatypaa) of thinking patterns by uaiag tha principles of 
factor analysis # 

The instruaeat used in Q-aethodolagyt the Q^artt ia different froa 
aoat paper*and-^penoil aeasurea, in Itoat the reapendaat aorta etateaenta 
(pictures or rther aatariala) accordiag ta aa agree-«diaagree 
(plaasure«^«»uqilaaaure) aeatiaui^^ laatead of Teapoadlng with one*a degree 
of agreeaent to each stateaentt the reapMdeat aorta aadi atateaent tc be 
placed aa a grid that ahowa the xaUtiaaship bataaan atateaeata« The 
aethod aesaa particularly aultad ta oaaaaaioatloa adaeatien byi 

1# Taa<rtting CesnsMdoatioa gkilla and fiM»ary # Stadenta can iapreve 
their coaaunicatiwi akilla aa they ooaduet iaterviava to oolleet 
stateaenta for the Q-aarta. The aeaaure ia based en the theory 
that people have a ooiaioMtlity in the aay they uae language* 
2* Analysing Thinking Patterne d The technique allawa atudeat 

aelf*diaoevery# While atadents ooaplata their <}«aerts« they aust 
sort their fealiagi and ideaa about a topic* They are required 
to think about their perapeotivea* In sdditiont ahen they 
analyse the reaults atudenta auat also consider the processes of 
how they think* 

3* Hhkiaa Coaaarative Analyses ♦ When students are allowed to 

enaine their thinking patterast they also can aake coaparative 
aaalysee between their thinking and the thinking processes of 
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oth«rt. Not onlj eaa •tudante ooaaider thtir ovn thought*, but 
they can onliat the help of ttmilf and frienda in ooaplatlng 
Q>aort»^ aa that ivaponaaa can- atiauliaia- diaouaalon abeut the 
topie at hawi. 

4. Stmotwrtag Oae'a Subiaettva Intra»ar^oaal^ftw^BBaiaa,tlon 
|toeojM««. Staianta eamwi aaalljr :paa*a»t^^&if:^;^ii>k^g 
proooasaa and eaaa -to aaw ttadaTOtaiiiiaia^v ^i^^am a 
atruotttriag of o»e*a intraparaoaaJly eocuMitoatlott pgoeaaaaa. Aa 
Brown (1986a) clarified, a peraon' a "viawpoint [will] raaain 
iaplioit (that ia, praaant but aadateoted) unleaa provided with 
aoaa iaatruaaatal aadiua, auoh aa a Q-9ort, for traaafoniing it 
into a aanifeatation** (p. 73). Recardlag thair uBdarataading of 
cogoitive proceaaea, atudenta aay bettsawara of thair 
iatraparaonal prooaaaea, and the axiateaoe asid iafluence of 
atiauli (Niabett ft Vilaoa, 1977, p. 231). Thus, Q-Mthodologjr 
can enable the atudaat to diaeover fealinga and patterat he or 
aha cannot dlaoaver in. other ^ya. 

5. Allowing theoretioal Study . Althougjh.O-aar.ta are geoarally 
oonatnietad aooording to a oartaia thane, thair f ooi Hay be 
narrow or broad. If uaing QHtathodology, atudanta aan teat 
theoriea they ara atudyiag to aee if their thinking proo«aaet 
aupport the theoriea. 

fhB purpoae of this artiole ia to explain the baaiea of how 
Q-aethodology can be uaed aa an laatruotional technique in teaoking apeaoh 
oonaunioation. While deaoribing Q^Mthodology, the authar will diaouaa 
iaauea of applying the inatruotioaal teohnique throuj^ an axaaple taken 
froa an undergraduate oourae in oaaaunioation theory. 
Background 

Soholara have already acknowledged the value of teaching atudanta 
about aoholarly reaeareh aethoda. Pray and Botan, for exaaple, (1989) 
advooated that undergraduate atudanta can and ahould receive inatruotion 
in reaaaroh Mthada at the undergraduate level. In har artiole urging the 
iavolvenent of atudanta in reaeareh projecta. Hooker Ruahing (198i|) wrotei 
"The aethod of eaploying atudanta in the reaear<rfi deaign ia particularly 
well-auitod to producing both depth and breadth" (p. 368). Studenta aeea 
to benefit froa learning, about the reaeareh teehaique and atudyiag a 
ooncept related to course inatruotion. Aa Mocker Ruahing explained about 
uaing atudanta to conduct reaaaroht 

Iven if the atudy ia not ultiaately publiahed, a atrong advantage of 
turning atudanta into qualitative reaaarohera ia that they 
aiBultaneoualy learn reaeareh aathodo and application of theoretioal 
oonoapta in aaturaliatio settings. It is praeiaoly thia aiaultaneity 
that is iapartont. When atudanta diaeover firathand that "Research" 
ia siaply a sophiatioated fora of observation and analyaia, thoy 
begin to de->ayatify the prooeaa, and to aaderataad ita place in the 
larger eduoatioaal arena. In the experieaoe of thia author, their 
exciteaeat abeut the aubjeot aatter iaeraaaea, and their raaeataent 
toward* profeaaora* research projects dacraaaea. 
In the firat undergraduate oo«suaiaati«a theory oourae taugiit by this 
author, Q-aethedology enabled a unique approach to inatruotion. The 
probleoe of teaching the oourae for the firat tiae, dealing with aba tract 
naterial, and the atady of varied— sonetiaes contradictory— theoriea could 
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be approMhtA through th« stniotuM ^ a oMMMBioatiM thMrjr Q-sort. Six 
oduofttibnftl ob^otlvM imA geMrftl hUft MfUdiac.<Hwtho4«iogy w«r9 
pr«t«iit«d *9 attidMta (sM.^inpMiix 1)* 

P»rtleitUrly Mlvvsat tft lttsiiig QHMthodoXoflor in.eoNwniMtian 
instruotioa is .tkat. itviaoorpbraiat into.l.t»^i^3^«fto|hio«l ualarpianiags 
th« iaportaao* of langiiat* iit o«r e«lt«i», . fhi^ria** i« th« May w« 
talk abottt a givaa aubjaet d«fljMa.aiw t^x^^iiln .«ff that^m^ Tha 
■oat typical appmaoh ia to aaquira atati^ian^ibx Utarviawias paopla. 
OaiBg thair avarjlajr laafuaca, tia hava i»KvMiola that thair 
oultura. fhua, in a aama, Qniathadalagy ia a. oBiwM i lttatioii aathtiaaiagy 
of roacaroh. Tho baala of Q iaui-oaiMMtM/oaiiattioiititm^^^^ 
the Q atataMata rapraaaat laagtta|af aoiwB t ^to lia?ipaa invol^- .Af^r 
ooq^latiag one Q-aovt, for oxaapla^ a MapaiidMratMaa^ »I*va liavar doaa 
ono of thaaa kind of taata in whiah tht^ Iaii|ip|t^^«^^^ elaar.* fha 
axplaaation for tho •*ol«ritj" ia thai^tha atiiMKiata ara tha voxiiils of 
tha paopla intarviawad to ooi^ila ataiaamtiilroc; aIQraaPt-.aot tha 
reaaarohar'a or taaehar*a lan|Haca~^ 4ditta t^ iiitciiahta^^ 
in that aaaaa. lha aaaaura ia nat aermtiva fre« tfia a^peiat that it 
will BMa tho MM thias to avaryana, bat fro» tho^rotfiaip^iat liMt tho 
0>aort atataaonta ahould avoko aaawlag fraa ovaryoaa. Tho iataatioa ia 
that atateaanta rapra a ant thoir eultaro, aakiag th^ Mlloetioa of 
atatOMonta tiie oaaanoo of offootiva uao of Q-aothodoloey. 

Method 

In thia aMthar*a eoaauaioatioa theory olaaat o»» Q-atudy waa uaed 
throughout the oouraa aa a aajor oloaont ia helping atudeata aaalyao 
ooanuaioatioa thoorioa« both in tto laag»aga. of oiqwirta add ^ ^a 
atudoate. Aa aa iatagral part of what oottld 4avo bthti 'tL^uHimim^ oaaplex, 
or ooafuaiag aaterial, QnMthodolegy aervod aa "integral orfiniaationRl 
eleaontr A key purpoae ia deaigniag.aad eonploting the Q-aiikly ma to 
enable atudeata to rooogaiae their poraoaal theory of eoanuaieation. fha 
prooeaa required that thoy< aako ehoioea about thoir 'valuea and feolinge 
about ooaaunioation theorioa and eaKbled the* to ooapare thoir realoaaes 
to those of their a l a s s wa taa. 

Student ikbioeta In thia illustration, fourteen undergraduate 
atudeata enrolled ia- a ooaniraioatioB theory olaaa aoryed aa aubjeota for 
the atttdy. In aost behavioral roasaroh, aohoUrs generally think that the 
larger the mabera the abettor the titudy. A larga^aaepla ia aot needed 
with QHMthodology, however, whioh aakea it ai^rapriato for uae with a 
saall olaaa CCaaoy fr.6raha«V l9M>.» fha atudoala^ara not uaed to 
generalise to a largar popaUtioa, but iaatead. are uaed to geaozalise to 
faotora or peraoa«typaa^ AavBrowa daaeribodi .^tbo ai» in Q is not "to 
generalise facta tovbroad p^paUtiona, aa a aattor of atatiatioal 
iaduetion. • . .It haa iilwaii baea ^the .oaae in Q that osaeraliiations apply 
ta persons of tho som typa y Irroapootive of tho auabera of peraoaa 
belonging to the typo* <1^, I986d, pp. 69-70). In other words, the 
faotora theaselvos are genexalisationa. No ono poreoa thinka that way, 
the factor ia the f raae of «ind. Althou(4) smm Q studios uae nany 
aubjeots, aoat rarely uae aero than apprexiaately 50 aubjeots. Kerlinger 
(1986) has euggosted 60 to 80, and in fact, ia often cited in discussions 
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of Q-HMthodolocr* Bro\m (1986^)^ howev^r^ has opsnly disagreed tilth 
Kerlinger^ noting his failure to reoognlse QHieMoAcrlegioal developnents 
over the paat twenty years* Not only is a-large sssyle unneeessary^ it 
My result in a severe regreseien^ te the nean Creeulti^f in a one faster 
solution)* The vethod has deaonstrated effeotiireneaa la analysing the 
**^enoaenologioal world of the individeal (or of saall nuahers of 
individuals) without sacrificing the power of statistical analysis^ 
(Stephest I985f p« 193)« 

In Stephenson *s discussion of ^intensive analysis" he recoaaended 
using Q for single ease studiea* The idea here iswto use only one (or few 
people) in the study, hut to ask the individual to respond to the Q*sort 
under several eoaditiena of inetruetion* A graduate class of five 
students t for exaaplOf oeuld conduct a given Q-sort under several 
conditient such ass "How do you feel today?" "Kew woul4 Aristotle sort 
these stateaents?" "What is the ideal way to sort these stateaents?" In 
teaching interpersonal ooawiaioatioa,^ for emvle, Barehak (19S^) has 
instructed students to sort stateaents under ten different conditions 
using a variation of the "Who Aa I" exercise* Although l^e aethod has 
been used successfully for anything froa one person to thousands of 
persons (Cataldo, Jdhmon, Kellstedtt Hilbrath, 1970)t Q^aethodology is 
particularly successful wi^ saall nuabers of subjects* 

Apparatus * Before discussing the specific Q*sort in this study, the 
reader aay find it helpful to consider the diffareat ways that stateaents 
can bs coapiled for a Q-*sort* In each oaaot the objective is to create a 
ccaceurae of stateaents about feelings or opiaioas*^not of fact«*-about a 
theae or issue* Firet, the teaser or studeats can collect a list of 
statsaents for a Q^sort using literature as the source of stateaents* The 
teacher or the students <mly nsed to think of an area to be studied, then 
the students can collect stateaents for an appropriate Q-sort* Soae 
ezaaplea eight include (a) st^teaeata taken f rea a oo a a o nieation textbook, 
(b) pictures of nonverbal coaaunioationf (c) quotations froa aajor 
Aaerioan speakers, or any other apfropriate subject* Proa the collected 
oonoourse (group of stateaents), the teacher can coapile the Q«sort, 
taking the aost interesting, representative, thouf^t'-provoking, or siaply 
raadoa stateaents* In the Ceaaunicatioa Theory elaas illustration, 
studente were instructed to copy stateaents of opinion or feelings about 
ccaaunication theory that they found in their course textbook (Trenhola, 
1986) or readings* 

Second, the students can eoaylle a list of statsaents for a Q^sort 
using inteyviews * In the class studying coaauaioation theory, for 
exaaple, each student was assigned to interview a professional working in 
^e field of coaaunication* The objective was to discuss ceaaunication 
theory with the prof essioaal. and obtain a list of at least ten stateaents 
froa the interview* Studente could also bs assigned to interview faculty, 
friends, faaily, or anyone else suitable to the study of the topic under 
consideration* The teacher could give students a schedule for the 
interview, or allow studeats to be open«^adcd in talking about the topic 
(depending upon the direction desired by the teacher)* Students can aake 
recerdiags or use note-taking ekllls to coapile interesting stateiients 
that represent the interviewees* feelings and opinions about the issue 



under bX\Aj^ In this exMpIet J tpMt two iaya tMohing oonoopts of 
interviovlng a»* qttoationliic# Aiott ttuioat won givttt a list 6Y 
opon-^oadod quMtiooo to^«ti«iilato thoir .ictonrioM^ Uiuot ii> 
ooMuiiiWtioA ^tory olaM oxasploy etattMrntt vom o^talMd fron the 
lltoxmtitre ui intorviovo* 

Aaothor imj to obtmiA otatMMto is tTmi'.9.^^f^l9im; poii^# Koopondtnto 
■ay bo aakod to vrlto doM fooliago-aim^^ thon diooMO 

tho toplo in a sMill ffrouf • Tho ti^voatiM(orof- appiNii^ io tho spood 
aad ease in oollooting atatoMata# atal^Matay howovort 

aay aot bo as largo ao thooo obtaiaod frM ^lMlvidttal iatorviowo, 

Piaallyy otatOBoato oaa bo oollyt{of^f^ro» Stiidoato My bo 

inotructod to urito oooays of thoir f ooiltiio^ltboat a yartloolar topiot A 
toaohor mjf for onaplot aaoigii a Tmiiwi0 otodoata to vrito 

aa oooay about ^oir opiaioao^aad ^roaeiioao^:^^^ 

Vbatovor aothod lo aoodf tho it^ity of tho study will bo Wood 
largoly oa tho quality of tho statoaoats-oollootod* fho #POup of 
statoMoats oollootod is tho **ooaooursO|^ froa vhloh a oa^^lo of statofoats 
is solootod to aso ia tho Q-sort* Stophoasoaf (1986b) iadioatod that 
is basod OB ooaaaaioatioa aad aoaaiag as roflootoi^ ia Idio ooaoottrso*** 
Miilo it aay bo tisofol to oolloot a larfo ooaooarso of statoaoats to aso 
as a pool for tho Q-oort^ oao foaorally stopo with 400 statoaoats ^bopaaso 
of iidioroat lialtatioao oa variaaoo ia oatlook ia that aaay statoaoats** 
(Casoy k Orahaat 198jlt p* 3)* By omaiaiaf tho ^»tllro of thoso 
statoaoatSf oao oaa dotondao tho oloasats that appsar ia tho ooaoourso 
that should thoroforo bo iaoludod ia t^o Q^sort or ^saaplo*** 

Aftor tho Qoapilatioa of a Q«»ooaoouno ia this oaso« I solootod $1 
statoaoato for uso ia a proliaiaary aoasuro. Ia Hkim iastaaoot % 
a varioty of statoaoats just as tho studoats sugtsatod thoat wi'tfAout 
diaagiag tho agroo-disagroo balaaoOf grsra>r» or ooatoat of statMoats* 

Thon tho studoats woro givoa tho list of 51 statoaoats aad askod to 
rospoad oa a fivo-poiat agroo-^disagroo soalo* Although this stop had 
nothing to do with using QwMthodologyt it was a quiok way to givo thf 
studoats a ehaaoo to bogia thiakiag about tho statoaoats that would hp 
usod ia tho Q-sort. This list was adaiaiatorod oarly ia tho ooursot sad 
whoa I gavo studoats thoir tost results t stsidoats disoussod tho tost as a 
groups Studoats ooatiauod to provido additioaal statoaoats froa thoir 
roadiags aad iatorviows with ooaauaioatioa profossioaals duriag tho 
roaaiador of tho oourso» I rovisod tho list for tho fiaal Q^sort of 59 
statoaoats aad gavo tho aoasuro to 14 studsats ia tho olass (a- oopy of tho 
Q«*oort aay bo obtaiaod froa tho aoth#r)« A quasi^aoraaX diotribution wm 
usod* Suoh forood-^hoioo distributioa on aa olovoa*point soalo was 
ooaaonly advooatod by Stophonsoa (o#g# 1989f p* I8l)« 
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Although tho gyid for arraafpwioat of Q^statsaonts oan bo doao in 
sssortod waySf **tho Q sort statoaoats aro ooavoatioaaTly arrayod ia a 
foreodf (iuasi«*Boraal distributioa** (Browat 1986af p# 59)* Tho ooaoom 
oxprossod' about using a f orood«>ohoioo grid has boon whothor or aot pooplo 
who apply thoir rosponsos to a grid struoturo will bo **aado tho saae** 
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artlfleially* Instmoting respondents to work from th<y tiro extMses 
towsiA the neutmlHiiddle %reet however^ seoMi 'to eolve that proUew (see 
Bromit 1971)* Althoii|^ yeoj^le say Alf fer in ^elr inteneity of feelings 
about the statsMmts and their a(pree«4iaagree halanoe^ this procedure 
allows a viable Method for eaeh respMdent* Wiile a statistical case can 
be asde for quasl*noraal distribution (Stepkent 1985) t *the forced 
distribution is a> so4el (of the lair of traroii^} idiioh is designed to help 
the Q sorter think about the problem** (Broim, 198609 p* 66)* 

Host Q-sorts contain botveen 20 aid 60 statsMnts (Bromt 1987b9 p« 
98} Brownt 1986a p« 59) # Althoui^ sons researchers have reoosnended 40-60 
statsMntSf there are **kttndreds of oases** of snallf)r Q saapleot "nany of 
which have been acooapanied by hi|^ly reliable perfor«aaoes** (Brownt 
1986dt pp* 69«-70)« The issue of ratio of Q sorts to the nunber of 
statsMnts in the Q saaple appears of little importance because in Q one 
does not know hew aaoy factors to expect (e#g# Brownt 1986ct Arrindell and 
Tan der Bndot 1985)* 

Often researchers design the Q-sort to contain elenents of a 
particular structure* A fonal factorial design aay be used 9 or an 
infernal stracturc nay be used that represents statenents in proportions 
similar to their occurrence in ^e Q concourse (Brennery 1988, p« 13)« As 
Brown (1986a) ezplainedt 

Statements in a Q saaple, unlike itemn in a conventional rating 
scale t are not regarded as having a priori neaningt or as being valid 
neasures of a characteristic or traitt Their placement in this or 
that cell of the design is provisional, and i^eir selection in terms 
of the structure of the design is for purposes of constructii^ a Q 
sample that has the same breadth as the ocHicourse that generated it« 
ip. 59) • 

Ro formal structure was used in the communication theory class example, 
other than that statements reflected diffoMnt schools of thou^t studied 
in the course* The ideas of different communication theor^.es, however, 
oould be used to provide a structured Q*sort« 

Oenerally, five factors affect how complicated the Q-sort will bet 
(a) its length, (b) the simplicity or complexity of the statements, (c) 
how familiar the respondeat is with hia or her ideas on ^e subject, (d) 
whether or not a theoretical structure Is built into the measure, and (e) 
ihe individual's thinking patterns* As one student complained, **The last 
time I did one of your Qniorts I worked on and off for two days*** A 
relatively short and simple Q^sort, in contraat, can be cd^leted in 
fifteen minutes* The abstract nature of many statemente in the 
oommuAicatioc theory class examiple and the complex nature of the 
theoretical isauss required considerable time and tiiou|^t* The 59 
statement Q^sort in the oonmunication theory class example took most 
students between one and twa hours to complete* Althougjh the majority of 
people find the unique mature of Q«»sorting fWn to do, a long Q^sort can 
become tedious » The ability to diaoriminate levels of agreement 
accurately with larg» numbers of statements also raisss certain questions. 
Although investigators may determine tho ^xact siM«<*of people and 
statsments-^obased on the pilot study and needs of the spscific research 
(Stephenson, 1967, p* 17-20), teachers will want to base the siss of the 
Q-»sort on the number of quality statements obtained from students and 
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•da^uiite oov«rafe of the idtM under study* **The keyy m Ste^eMos has 
pointed outy it in the divenity of the oonoourse and in the Q etaple 
which Models it*" (Broun, 1986o)« 

Procedure 

Vhen one considers the unique nature of Q^^sorts, sdainistrative 
coaoeras Wooae apparent. The first adainistrative quMtion is tte 
physical sreparation of tte Q^sort* lack Q«s6rt la copied on paper or 
eardhcard stockf then cut up into a stack of stateswnts (papers or cards). 
Stateaente on pieces of card stock aj^rexiaately 1 1/2 >y 4 ia^eSt f >r 
exaaplet are easy to handle and sort# Those stateaenta aay be bound by a 
rubber band or placed ia an envelope* The actual prooeas of cuttlsf the 
stateaents and preparinc Mch Q^^sortf however, in a tiae oonsuainc one 
that asy require aany hours of work by several people. If ^e teadier 
uses saall nuabers of students or several saall groupat considerable tiae 
can be saved because <mly a few Q«aorts are needed^ Before deserts are 
reusedf each stack of stateaents should be shuffled^ so tiiat the 
arrangeaent of one respon^tnt does not bias t^e arransiaent 1»f the mx% 
respondent who uses that Q*sert stack. Adaiaiatratien to a larfs groupt 
on the other hand^ increases the difficulty of aaking ^ Q«sert because 
so aany acre copiea of the Q*-sort are nsaded. Vhea usii^l Q»serts ia 
iastruotient the teacher can have each student cut up his or her own 
Q<-sort at heae. Because students :i«ho decided not to cut up the stalMsnts 
would yield invalid datay the teacher caa guard against such problsip by 
having sach student return the cut-up Q^ort in aa envelope attadie^ to 
the response fora* 

k second adaiaistrative preblea is that respondents have diffioaUy 
f indiaa their own errors in a Q<>sort becMse of the tiae required to go 
back and check each stateaent* The teacher or the data entry pers|i| will 
nesd to double^^oheck for respondsat als takes. One problea I experifaced 
in using a ooaputer printed Q*sort was that the appearaaoe of nualSf' **36^ 
and ^3B^ were so slailar that soae reapoadeats recorded ^36^ twice instead 
of both nuabers. A second potential problea la that If respMdsnts fail 
to separate stateaeats once they recr^rd a nwiberf they aay record nuabers 
twice* The teadier will want to atadeate to return cards to their 
envelopes t for emqplOt after each stateaent is recorded* One can 
gcMrally correct such prebleas by looking at the content of responses to 
det^raine where the atateaents would aeet logically g6t or by putting 
aissing statsasnts in the asutralHiiddle area* An eccaaioaal respondent 
aistake will not signlf icaatly alter the data* 

A third adainiatrative uncertaiaty occurs when the persoa doee not 
follow directieas because he or shs lacks the ability or desire to do so* 
In contrasit to aaagr other r e s s ar c h aethodat however » those respoasss afo 
relatively easy to detect* Tha respradeata who fall to load oa ahy type 
probably did not reapond ^eurately on their Q«aert* la a study using 
children (Nitcavic ft Altkent 1988)t the technique appeared laeffective 
with aentally retarded etudenta* Appareatly those etudeats could not 
handle the coaplexity of the Q»sortii« procedure* Oa the other hand, high 
school aad college studsats soea adept and iarelved when sorting* That is 
not to say that factors with only one or two etudente shsuld be ignored 
because thsy suggest **sabotaged** or inaccurate results* la factt the 
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tcftoher saA siudcntc will muit to p«y Attmitlen to til 'fMtoro with two or 
■ore respoaiMto londiac •igalf lOMtly teoeiMo thoM fMton prolAblj 
roprwent « uz4quo>-«ltheMfli'K>)M^p» tCMMNi—ptnM^tyyo* If thoro 
are two peoplo on a faetor, tho factor is proof of roproAuoiMlity. 
Caroftel aaalyais of tho/atatoMst- array of^^andit'typta will allov tho 
taaoher to AotorwLM if ttoro is a ooliorottt ^ttxiiotMro or raadoa aaaifiMoat 
of atato«onta. 

A final atigteatioa rocariinc aialniatration is to provido a plaeo on 
tho answer ahoot in whioh rospontonts oan dvo ao— applanation why thoj 
aolootod their nost strongl/. afro* aaA disaj|re« stat«Mnt(a). loarnlng 
the ratioaalea on a few atatSMttta oan help the teaoher and students in 
their interpretation of the results. 

Results 

first, it should he noted that a teaoh«7 my find it uaeful to oxuate 
and adainister a Q^aort without doing any atatlatieal analysis. Yo« have 
prohahly used self report tusstioaaaire in olasa without oeaparisc then to 
any aoraative data, nie purposo of such ne as u rss are to stiaolate the 
student's thiakiag aad aelf-uaderataadiaf. In the oaae of a Q-aort, the 
atttdent oannot ainply ohe^ off reapoases. laoh student will ponder his 
or her reapoases while atteaptlng to detonsias the struotvre or 
iBter«relationship of ideas. At a reoent aeetiag of QHMthodolofloal 
researchera, aoMono asksd the questioat "Is QHssthodology a t«Mlltative 
or quantitative nethod of reaearoh?" Several people iaaedUtely ealled 
outt **Teel" Although Q-H»thodology uses a quaatitativt prooodure, som 
researohers believe it ia a qualitative nethed. Cortaialy the teaoher May 
find Q-aethodology interesting aal iaatruetioaal without Ukivg the step 
of ooaputer analysis. The teacher, for esaaple, oould ask eaoh student to 
study his or her final atruoture and draw oenolusloas about the 
relationships of stateaents. oral or written disoussion oould inorease 
student aelf >understaading* 

In this exaaple, however, data were analysed by fan Tuborgsn'a (1976) 
QUARL ooaputer prograa, which Stephen reported as tho aest widely used 
prograa for Q-aothodology (p. 204) . Although varlaax rotation was 
eaployed in this Instanee, one should note that eentroid aethods also 
provide valid aad even preferable aolutions (e.g. Irewn, 1980, 224-239| 
Stephenson, 1953 1 30-^{ Theapson, 1962). One advwttags is the vannsx 
rotation takes the ressarohtr's '.^rdgasats out of tho solution. Suoh 
argMaonts about various statlatioal or ooaputer oonsidoratioas, however, 
are probably irrelevent to the teaoher wanting to use Q-aethodology to 
iaorease studeat loamiag. There are several oenputor prograae (see 
Strioklin, 1987) avaiUble to prepare and analyse Q datat . Conoourso by 
Restereako aad Wilsoai by Striokliat Stepheason's WOSWTA r QHAP by 
Tiaothy Stephea, Xeasselaor Myteohaie iMtitate, MY} Raaley's PC 
prograa? Brewa's JIMRI for aaiafraaeo} the editor prograa QSOWT by Shih 
(Brown, 1987)» Ohrlstopher Barehak's atateaont prograa (Q-^[ter), HoMeese 
State University, Louisiana} aad CBiaoWP for aaiafraaoo aad persoasl 
ooaputers, by Xaabe aad Salbott, the iaiversity of Iowa. The CBMSORT 
prograa atteapta to build oarefully upon Stephenson's prenises and appears 
quite user friendly. 
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Althotti^ diff^reat oMputer progr«M will yield dlff«Nnt 
infoxmtion, all mc •imilsr prineiplM la interprtting a Q-*8ort# Each 
factor will indicate kw paopla cluster tofetlier ia ^ir respoMe 
pattenm* The teacher will remive cerrelatioiii of all the variableo 
(people^ in the case of QHMthedology)# Ooaeider aa 'application of aa 
explamtioB bjr Casey and Orahan (1986) regarding interpretation! 

In QHMthodo? igy> factor analysis fsnturss correlations between ea^ 
pair of persons (rather than between each pair of itens)* Bach 
person*s array of scores on the [59 in the Oin n nioation theory 
ezaaple] statenents is thns correlated with each other person *s 
array, leading to a [14 x U people] celled table (196 cells] upon 
which ths factor analysis is perfomed* Factor analysis bringing out 
the underlying similarities in these arrays thus clusters the 
subjects into likoHidnded groups (ins teed of clustering itens into 
factors conposed of itens which ev^e sinilar responses in the 
overall group of subjects)* ••«We account for the clustered viewpoints 
(i«e«t factors) by careful exanination of the typal arrays of the 
factors, and here we benefit fron the ^variety of statsnents fron 
different renins of thought selected for the Q«sanple* Ve 
reconstruct the Q«sort nost typical of sach factor, which is the 
pooled outlook of those subjects (and of ether subjects contributing 
to that factor). This, outlook rof loots how an identifiablo segseat 
of public opinion actively thinks about the issue in the sense of 
wrestling with, asseablingr^ and justapcsing various ideas, notions, 
concepts, factual observations, epigrans, and synbols into a 
neaningful viewpoint* p« 7* 

It is the analysis of the array of each factor that gives the eesenoe 
of understanding the results* As Brown (1986o) olarifiedt *^e ultiaate 
test of a factor in Q is not the aunber of stotteaents, but whether the Q 
sorts (hence the factors which they produce are ncheaatical t i«e», whether 
each Q sort mkee sense and is hoaologous with what the person wants to 
say* (p* 97 )# In ether words, the teacher is net free to interpret a 
factor any way he or she pleases* Ths interpretation aust hold up with 
all elenents of thee factor* The interpretation nust be congruent! 

A principal csaponent factor aatrix will indieate hew each person 
loaded on each factor* The factor loadinci and percentages of total 
variance accounted for by each factor will give the teacher inforaation 
regarding how aasy factore represent the best solution* It aay, for 
exaaple, take ssveral factors to accoiint for auch variance, but the 
teacher aay nhose to linit the solution to four factors, for enaple, to 
sake interpretation of the factore easier for students* Students seen to 
have difficulty interpreting the subtle differenoes between aany factore* 
On the other hand, all studsnts nay load signifioantly on just two 
factors, as in the conaunication theory class exaaple, indicating that a 
two factor solution is the best* In this illustration, a two«fiictor 
solution accounted for cuaulative percentage of the total variance* 
To deteralne significant factor loadings the teacher can coapute the 
standard error for a aero correlation coefficient t SI = 1//n, where n - 
nunber of stateaents (Hauldin, 1967, p* 3)« 

In this situation, descending array of s-»soores and itea descriptions 
for the two factor solution and a principal coapoaente factor natrix were 
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distrlbutod to students* fhs tsschsr sxplsiMd tks teslcs of intsrproting 
results t then ssksd sach student to study ^e resslts and vrlte an 
Interpretation* I>jrlng a later class sessiony each student wrote on the 
board a few key words or phrases from their interprotation of the two 
factors* The class as a whole ^en disoiissed the faotord<» if looking at 
the descending array of s^soores and itstt descriptions for eadi type^ the 
teacher and stsdeats oxaained how each type would ideally arimnge 
state«ents froa the moot agree to nest disagree* Proa that taforttationt a 
synopsis of each type can be asde* Additional data such as consensus itea 
(whero all types are in agreeaent) and differences between types (showing 
trends by stateaents) is also helpful in aaking iatorpretations* I found 
that although individual evaluation any differ sigaifioantlyt if students 
analyse the data before class 9 they are able to reach oensensus on 
interpretation during class discussion^ Below is a brief synopeis of the 
two factor types in this case* 

Type Oast the Typical Coaaunlcator Eleven students loaded 
significantly on typo one (£<*01 level)* These students felt that the 
ability to ccaauttlcato effectively Is the key to success* They considered 
the basic concepts of exchange theory as laportaat« They felt that the 
opinions they held about a subject predispose thea toward that subject* 
They failed to seo a relationship between good writing and good speaking 
skills* They strongly dissgreed with the stateaent that **the systoa as a 
whole is acre iaportaat than individual parts of a aysteat* and ^ey did 
not believe that the world can be In^en down into indapeiidently oxistii^ 
parts* In additioat they did not think it possible to establish laws to 
predict huaan behavior as we have done with i^ysical laws* 
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Tyye Twot The nonverbal Coaaunloator * The iaportaace of openness 
atad nonverbal co«sunloation aeeaod' to be aajor eleaenta in this type* The 
two aost agree stateaents for type two were that *all social lateractlons 
involve soae fern of exchange or anticipated oxchangCt^ and **Open 
ooaaunlcatioii is liko an open window shado* One oaa*t block out others* 
ideas*** These students eoasldered several concepts iaportaat in 
ooaautticationt the influence of society on behavior 9 aonvsrbal cues 9 
feedbackt and social relations* They disagreed with the stateaent that 
'^verbal coaaunlcation plays a larger role la huaan infeoraotion than 
nonverbal*** In fact 9 they did act find it difficult to iaaglne how we 
could coaaunicate in a fully huaan way without using the verbal code* 
They felt that various foras of research are valid* and that research 
should be an active process* Three studsnts loaded on this type* 
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Coaputer Ayprehonaica Exaaple 

Airing ay next coaaunlcation theory class 9 I intended to use the saae 
Q-»sort to accuaulate acre data* It was soon obvious 9 however 9 thct the 
process of creating the Q-^sort is extreaely iaportaat to the student 
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learniog process* In this oessy ws dlsousssd ssysral «ors mrrw topics 
we Might studji and decided on a study of coaputer iq^pMheasion* Students 
followed the sane basic process as explained atevet except there was lees 
enphaels on stateaents fron the literature and nore emphasis on statenente 
fron the Interview process* I selected the stateMats nest representative 
of aspects of coaputer apprehension based and finalised a 44 stateaent 
Q->sort that was adiilnlstered to 63 people (the Q«»sort and acre coaplete 
interprettlon of data aay he obtained frea the author)* A brief 
description of factors Is furnished here to show a different type exaaple* 
If the factors in this three factor solution were real people 9 rather than 
prototypes f they aight describe theaeelves like thlsi 

The Coaputer Enthusiast* Coaputers have asde ay woxic auch easier* 
I*a not that soared about coaputers because I like experiaeating on the 
coaputer* I*a not afraid of coapatersi and x think aen and woaen have 
equal aptitude on the coaputer* I have treuhle understanding ^y soae 
people are afraid of coaputers 9 bat aaybe lt*s because they^re afraid of 
looking foolish in front of soaeoae else* I probably use and eajoy ueing 
thee coaputer acre than other types* I think thee coaputer is an 
effective way to coaaunicate* I was never really hesitant about thee 
coaputeri except that I wondered how it aight affect ay job« Coajputers 
are greats and I*a good with thea* 

The Beer Skeptic * I like experiaenting with coaputers 1 and I»« not 
really soared of coaputers* When I go soaewhere and the coaputers are 
Mown* so I can't get anything acooaplishedi it really upsets ise* I*a 
good with coaputers and they aake ae feel good about nyself * But I*a 
concerned about how coaputers aight control us and the prospect of losing 
data* Plusi all that ocaputer jargon seeas unnecessary* I 'a not really 
concerned about coaputers taking over «y Jeb| or ay ability to wreck thee 
equipaentf or even what other people think about ay ale takes on the 
coaputer* Hagrbe I*a a skeptic^ and I den*t care for the way soae people 
think coaputers are the answer to everything* 

The Talker* I*a concerned about the way coaputere asy change our 
coaaunicatien with people* I think coaputers will aake seae people talk 
to each other less* Coaputers are act the aoet effective fora of 
ooaaunlcation* Coaputers don*t aake ae feel good about ayself * I*a 
concerned that ss coaputers becoae acre wldespreadt the ability to 
ooaaunlc&te other people by faoe-»to«face conversation will decrease 
proportionately* Coaputer technology is aoving too fast* I think it's 
soaring people away* I«a acre ceafertable ioing things thee old-fashioned 
way* I think coaputers will aake soae people talk to each other less* 
Because of coaputers ^ people don't talk to each other like tbey used to 
do* Soae people tend to get tied to aachines and forget to be huaans* 
They forget to look at huaans* I 'a still not totally coafortable around 
coaputers* If coaputere were acre available to ae on a daily basis 1 I 
aii^t not be so afraid of thea* Coaputers do little to eidiance ay work or 
ay self •concept* 

Discussion 

In the words of Aaerioan writer Elbert Hubbardi "You can lead a 
child to college but you cannot aake hia think" (la Esari 1949)* Over the 
years t I have used Q-*aethodology as a reeearch tool la a variety of 
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eonttzta. Aft«r om ttudy using atudMt*, Mvantl «t«d«st« Mtttlomkl on 
their oowrtft evalwatioa fonM that the Q-aort was "the seat intereatiac'' 
and the **aoat thowfl^t prevokiag" jpart ef the oo«rae. Buriag a 
nid>seM8ter and f iaal evalustiea ef an iaierfevaanal oo— aaiotien course 
usiiHt Q aa the aajor instruotiMal teehiii4tt«« Iks studMts iadiosted that 
they eoaaidered the uae of Q to be a valuahle sad iatereating leftming 
tool. With "10" rspressttting the lesraiag te^niq«es used in the beat 
olaaa and "1" repreaentisff teohaiquea of the poorest olasa they have had 
in oollege« the seaa atudent reapease rating ef Q>aethodolegy waa "7.** 
Som exasple atudeat ee — ents inoludedt "It predueed a aoMo of 
aoooapliahseat beoauae the whole atudy>-frea istart to fiaiah— vaa our own 
doing... .It ia a ohaaoe to aort out one*a thoughta*...! really eould 
relate to the factors that I fell into*.. .It sakes you rsally dig 
deep.... I* 11 never forget tiieae Q atudiea because they forced se to ait 
doim and take aose tiae to evaluate «rtio I aa aad what 1 believe.*.. Made ae 
think about ay values.... I felt overwhelied by all the~*iaforaation....!Rse 
Q atudiea aade ae feel better about thoae arouad ae aa well aa 
ayaelf r * . .Very intereatiag and fun.... They really did aake ae think.. I 
waa involved in the proceaa." 

The interpersonal atudeata appeared to learn the baaic priaciplea of 
Q-aethodology in addition to ceaaunlcatioa priaciplea aad did ao in aa 
intereated and involved aanner. The use of Q seeaed acre creative aad 
applied than traditional teaching aethods. After sueesss with thoae 
atudenta, Q-aethodology haa aet with a favorable rsapoaae frM atudeata in 
subeequent courses. In fact, atudeata in thia oeaauaieatioa theory 
exaaple gave one of the highest overall eourae raving* I have received, 
and they rated the use of QHsethodology aa having higher "learning valu^" 
and higher "interest value" than the use of gaaes aad siaulatieas. 

Q-Nethodology is unique, interesting, aad suceessftil ia providing 
students with a aeaaa for studying the subjective aature of things. Aa 
Stephen (1985) explained, "QHMthodology is one of the least known aad 
least understood quantitative aethods" (p. 194). We kae« even less about 
using QHMthodology ia teaching and learning. But in this case, 
undergraduate studsats— with little understanding or bias regarding 
research aethods—seaa to grasp the technique ia a relatively easy, yet 
sophisticated aanner. In a class about coanuaication theory, 
Q-aethedology enaUed students to catch the essence ef abstract ideas in a 
concrete way. In addition, students wex« able to struoture their thinking 
by the use of QHMthodolugy. 

Those teachers who wish to enploy the aethed ia the classrooa nay 
find additional readings helpful (e.g. Brown, I960) Ben t l\iader, 1978} 
Brown, 1971| Cragaa, 19Ci1| Stephenaon, 1980t aad Operant 8ubieotivity « 
which ia an inexpensive journal that deals exoluslvf ly with Q research). 
Inforaation abo:)t aaay eoaputer prograas, the Oigerant gubisotlvity 
Journal, and the annual aeetiag of the laatitute far the Solentific Study 
of Subjectivity la available from Steven R. Brown, Politieal Science 
Bepartaent, Kent State Oniveraity, Kent, Ohio 44242»00O1, phono 
2l6-72»2060 (BITNIT network contact abrownfkentva). Per jthoae who prefer 
to pay to have soneene else run the data before investing in a prognus, 
they oaa find help fron Bonald J. Brenner, Bireotor, The tfilliac 
Stephenaon Research Center, School of Joumaliaa, Onlvoraity of Kiaaouri, 



fcRlC 14 



Colunblmt Hisscmrlt 65205 (314-882-7763)* Ivea without doing tho computer 
amlysU^ •tudor^t4i tint tho oorting Mthod om that oiioo«ro(oo tho« to 
think. In this doy in iriiioh faculty aro tYylag to inoroMO tho uoo of 
critical thinking proooooos of otudientOt Stophonaon^a Q^Hothodology 
appoara to bo a toaohlag toohnlqMO ^muIo to ordorv ^ What can 
Q«»aothodolog/ do for coaaanication toaohora? It can allov ua to join cur 
studoats in tho search for undoratandiag aubjoctivity. 
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T^bla One 
StattMQt BittrlUttloB 



Peellnfi HMt SlsagrM Neutral Area Host Agr«« 

Cat©taryt -5 -3 -2 -1 0 +2 +3 +4 

StatMoatai 23677977632 



^ble Tvo 

Type One ItMS OrMtt«r Thatt All Others* 
(Siffereaoe Z*soores Greater Than -f-l) 

Indlvidvala Join sroufe to gain Inforvation abeut thenselves. I 
vender Aether «e learn from others (particularly intlnate things 
about ourselves) threugli intiaate talkSf or peroeption through 
another person's eyesy or soae other vay* 

2. A new appreaoh based on rules theory* ••seeas to be eaerglng. It is 
too early to tell whether this tread will be influential. 

3. People usually conaunioate with a puarpese in aind« 

4* Rewards aad panishaents can aotivats certain types of behaviors and 

behavior patterns. 
5« By telling people a standard is net acceptable to us ve can cause 

thea to possible reward or punish theasalves for their behavior. 

6. Perception or awareness of the characteristics of other people is 
siailar to the parcsption of any natural object* 

7. Individuals have certain personal constructs which affect how we fora 
inpressions of otherSf through personal constructs aad cognitive 
eoaplexity. 

8. Ve are not knowledgeable (naturally) of ourselves. Our internal 
ourselves are not clear. Therefore ^ we generally gain knowledge of 
ourselves in the saae way we gain knowledge and perceptions of 
others. 

*Soae stateaents are abbreviated to save space. 
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(U^ftMiict Z«»8MM8 QrMttr Than 
!• Optn ooMMBioatioa is liks an optn vinioir 8lutda« One oan't blook out 

2. Sociaty la ba««d oa inilvldaal's aotioaa but indtividuals act aa they 

do beoauaa thay are veahare af tooiaty* 
3* Ra thaoratioal aodal eaa ever be proved} it oaa only be falsified. 

Vhat Mtkea hawaa ualqaa is their nature aa aiga producers and social 

baiaga* 

5* By presenting opposing arguaeats to ay opinions 9 a public <9peaker can 

change ay attitudesy and ultiaately ay aotit^ns. 
6. I oan control ay own nonverbal eo«nuaioation« 
7* Good writers are seldoa good epeakera and vice varaa. 
8. The wealth of nonverbal ouea available in saaller face«-to-faca 

interactioae is aissing in o^er foms of coaaunication. 
9* Decentralised leaderahip haa a positive effect on the satiaf action 

level of the aeabers within the group. 
10. The ability to use grs—sr is part of our biological aakeup that is 

refined throu|^ experience* 

*Soae atateaents are abbreviated to save space* 
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Appandlix 1 
ImtruetioM Qiimm to Stude.^ts 



iMtruotlonal objeotlv In limine QHii»tliodol#gr laolnde 



2. 



3. 
4. 



5. 
6. 



7. 



To allow otudoattt to oMtrilMto to tho advoaooAoat of kaovlo4go, 
whiok laoludoo owlwlng thoorloo found la tto lltorataro^ 
To apply offootivo ooaaanioatioa ikillo by latorriowing 
ooaaanloation profosoioaala rosftrding thoir viom about 
ooaMttloation tlioory. 
To atioulato olasoroos dioci^oaion# 

To oneoararo otadoato to atraotnro thoir thoughts and foolingo 
about ooaauaioatioa tiiaory aad ttoroforo oxaaiao thoir thinking 
pattomo about thoorotloal ioouoa* 

TO coaparo olaooaatot ia ardor to provido inoif^t into oaoh 
atudontU fooliagi about oonmaioation* 

To Mvo oaoh studont toward tho dovolopMont of hit or hor om 
thoory of ooaauaioatioa* 

To toaoh otudoato a ooiontif io aothod for invootlgatiag and 
aolYing probloao* 



The inotruotional otops in uaiaa (^othodolo^ will inoludo t 

1. Studonta will ooloot statoaoato froa thoir toxtbo^ or related 
readiaga* 

The teacher will oeleot a proliaiaftry list of otateaonto and give 
it to otudoato for an initial reaction* 

Studonta will conduct interviews with coaaunioation professionals 
to obtain additional stateaents* 

The teacher will select stateaenta that best represent a variety 
of feelings and opiaiors about the topics under discussion. 
Students will sort the stateaents by actually coapleting a 
Q^sort* 

The tsacher will use a ooaputer prograa to analyse the Q<»sorts* 
The teacher will give the students the ooaputer results for their 
analysis* Students will conduct their analyses individually > 
then discuss their iuterpretatioas as an entire class* 



2* 



3. 
3. 

5. 
6* 
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